SUMMARY Computerised tomography scans of the brain have been performed on 5 children who have survived at least 5 years after treatment with surgery and radiotherapy for medulloblastoma. Intracranial calcification of varying degrees of the basal ganglia and of the frontal and parietal cortex was detected in the 3 children who were irradiated under age 5 years.
Now that survival rates seem improved after combined treatment of medulloblastoma in childhood, attention is focused on the quality of life of the survivors.1-3 In some intellectual function and growth are impaired. However, no structural changes observed on the computerised tomography (CT) scan have been related to these changes in function. We performed CT scans on five, 5-year survivors of medulloblastoma to detect morphological changes in the central nervous system (CNS). degrees affecting the basal ganglia and the frontal and parietal lobes. Four had slight dilatation of the lateral ventricle, only one had a low density area in the region of the 4th ventricle in the operative area, and there were no low density areas in the cerebral hemispheres.
Patients

Discussion
In recent years attention has been paid to the side effects of radiotherapy to the brain in children, particularly in relation to the low-dose prophylactic cranial irradiation given for acute lymphoblastic leukaemia. Price et al.45 described two types of pathological changes in the brains of such children: a leucoencephalopathy with degeneration and demyelination of the CNS white matter related to methotrexate exposure, and a non-inflammatory mineralising microangiopathy often accompanied by necrosis and calcification in adjacent neural tissue. The calcification generally occurred in the basal ganglia and was less common in the cerebral cortex but only in those children who had received cranial irradiation and survived more than 10 months. The risk of its development was greater in children irradiated under age 10 years. It was concluded that microangiopathy resulted from cranial irradiation potentiated by systemic and intrathecal chemotherapy. Intracranial calcification in survivors ofchildhood medulloblastoma 135 The various CT scan abnormalities noted in leukaemic children receiving cranial irradiation and chemotherapy are cerebral calcification, low density areas, ventricular dilatation, and cortical atrophy.6 7 The pathological changes that follow high-dose cranial irradiation are alterations in vascular permeability, delayed progressive fibrosis, and direct damage to neural cells. 8 Lee and Suh17 described a boy who, 14 years after receiving 43 Gy to the supratentorial region after removal of a medulloblastoma at age 2 years, developed minor seizures and in whom a CT scan showed calcification of the basal ganglia and cerebral cortex. Pure basal ganglia calcification detected 10 years after cranial radiation for a medulloblastoma at age 2 has also been reported. '8 The children reported here had not received intrathecal or parenteral chemotherapy and therefore this cannot be implicated as a cause for the calcification. However, they had received many insults to the brain-the presence of a tumour, hydrocephalus, surgery, and irradiation-but with the knowledge of the pathological changes after radiotherapy and their distribution, it would seem that irradiation was the most likely cause of the calcification. The CT scans of the medulloblastoma survivors show no low density areas in the cerebral hemispheres, differing from methotrexate leucoencephalopathy in which these frequently occur.
There appears to be a correlation between the age at which the child received irradiation and the presence and extent of calcification on the CT scan. The infant brain is more vulnerable to insults than the mature brain.19 In children receiving cranial irradiation (24 Gy) and 3 years of chemotherapy for acute lymphoblastic leukaemia, Eiser and Lansdown20 found that those treated before age 5 years, although within the normal range, tended to perform less well in certain areas than matched controls. In a recent survey of 8 medulloblastoma survivors by Broadbent et al.2 2 of 3 children with severe disability had been treated under 2 years of age.
The calcification does not appear to be progressive in Case 1, in whom a repeat scan 18 months later showed no change. There may be a latent period before the appearance of calcification as Case 2 had a normal scan one year after treatment. The presence of calcification is not related to the length of survival.
The intracranial calcification appears to be associated with impaired intellectual function and behavioural alteration. Case 1, with the most extensive calcification, has minor seizures, an abnormal electroencephalogram, and hyperactive behaviour, as did the patient described by Lee and 
